286.              THE THEORY OF RELATIVITY
where 3E' = I' is the conduction current, and each of the four has its old familiar form and meaning. Again, by (17) ar the Joulean waste takes its usual form,
while (18) and (19) give at once the Maxwellian density of ( magnetic energy, and the familiar Poynting vector for tr. of energy,
The transformation formula for Joule's heat is easily ob In fact, since F, defined by (9), is a physical quaternion, and <
we  have at once, writing Pl for the  longitudinal compor the force,
and
whence, by subtraction,
Consequently,  if dS'  be  any volume-element  of  the  bod dS its correspondent,
in complete agreement with (29), Chap. IX.
The   electromagnetic   momentum   bears,  in   the   rest-sys simple relation to the energy flux.    In fact, by (20),
l' = -^VE'M', c               .0-
where, dispersion being disregarded, f/ is the velocity of prop of disturbances, as estimated by the S'-observers.    Hence, of Planck's relation, we have
so that, in a stationary ponderable medium, r/ takes the pla< And since r/ plays in such a medium just the same part